First identified in institutionalized psychiatric populations, chronic excited delirium syndrome was not uncommon in the first half of the 20th century. After a temporal pause, excited delirium re-emerged in the 1980s, in an acute form. Generally occurring in victims without organic mental disease, acute excited delirium is associated with stimulant abuse. This exploratory research examines the evolution of excited delirium deaths in custody to determine if medical examiner cases in Maryland reflect the historical and clinical patterns identified in the existing literature. All deaths occurring from 1939 to 2005, under the purview of the Office of the Chief Medical Examiner, were reviewed. Sixty-two custodial deaths were subsequently identified, all of which documented excited delirium as a cause of death or presented with characteristics associated with excited delirium (eg, endogenous mental disease, drug intoxication, violent behavior, paranoia, or the use of physical restraints). Consistent with extant literature, acute onset excited delirium was first identified in Maryland during the 1980s. These cases generally included violent behavior, drug intoxication, and the use of restraints. In contrast, chronic forms of excited delirium were not clearly identified. This divergent finding may be an artifact of case documentation, case inclusion criteria and/or medico-legal protocol, specific to Maryland.
documented in the psychiatric and forensic literature. Often occurring unexpectedly and in custody, EDS involves the sudden death of an individual for which an autopsy fails to reveal evidence of sufficient trauma or natural disease. 1 Salient features associated with the syndrome include: combative and/or violent behavior, a struggle with law enforcement and/or medical personnel, and the subsequent use of physical restraints. 1 Persons suffering from EDS generally present with hyperthermia and a rapid pulse, and also tend to experience anxiety, hallucinations, disturbances in speech, and disorientation.
Although there is considerable overlap between the chronic and acute forms of EDS, there are significant differences in terms of historical emergence, clinical presentation, and mechanism of death. 1, 2 The chronic form of EDS was first identified in long-term institutionalized psychiatric populations, and was not uncommon between 1850 and 1950 (labeling the syndrome as lethal or "malignant" catatonia, Dolinak et al 2 note that the condition is also known as Bell's mania, manic delirium, delirious mania, deadly catatonia, exhaustion death, exhaustion psychosis, fulminating psychosis, acute exhaustive psychosis, and exhaustive syndrome. Similarly, DiMaio and DiMaio 1 note that chronic EDS has been identified by a variety of names including Bell's mania, acute exhaustive mania, fatal catatonia, and acute exhaustive psychosis). 1 Patients were predominately female with endogenous mental disease, who presented with a lack of appetite, agitation, fever, and increasing confusion. Sufferers deteriorated over the course of a few weeks. Occurring before the widespread introduction of neuroleptic medications, chronic EDS was lethal in 75% to 100% of cases 3 and death was generally attributed to exhaustion. 4 After a temporal pause, excited delirium re-emerged in the 1980s, in an acute form. 1 Generally occurring in male victims without organic mental disease, acute EDS is commonly associated with stimulant abuse, specifically cocaine and methamphetamine (DiMaio and DiMaio 1 note that phencyclidine use is also associated with EDS, although to a much lesser degree than stimulants. For an examination of the relationship between sudden death and phencyclidine see Pestaner and Southall 5 ). Initially victims become hyperthermic and then psychotic; death occurs quickly, usually within a few hours. It is generally at this juncture, a period marked by extreme agitation and respiratory arrest, that police come into contact with the decedent. 6 Compared with nonagitated cocaine intoxication deaths, cocaine-induced EDS deaths are much more likely to occur in police custody and require force for physical restraint. 7 This exploratory research examines the evolution of chronic and acute excited delirium deaths in custody to determine if medical examiner cases in the state of Maryland reflect the historical and clinical patterns identified in the existing forensic and psychiatric literature. The relationship between type of custodial agency, cause and manner of death, decedent characteristics, drug intoxication, and the use of restraints is also explored.
MATERIALS AND METHODS
A retrospective, exploratory analysis was conducted to identify the form (ie, chronic or acute) and frequency of excited delirium deaths in custody occurring over time. The study population represents all deaths brought to the attention of Maryland's Office of the Chief Medical Examiner from 1939 to 2005. A total of 353,029 cases were reviewed using microfilm, annual ledgers, case files, and existing databases. All jurisdictions (23 counties and Baltimore City) within the state of Maryland were included. Custodial agencies were operationalized to include law enforcement (local, metropolitan, and state), correctional (juvenile detention, jail, prison, and penitentiary), and mental health facilities (state and private).
All cases documenting death in custodial agencies were identified. Custodial deaths unrelated to, and/or without characteristics of, EDS (eg, suicidal hangings, shootings by police, and state executions) were excluded from the analysis. To capture custodial deaths that were not clearly recorded, the case files of cardiovascular deaths in young adults, drug intoxication deaths, and deaths involv-ing altercations and/or erratic behavior were more closely examined. A total of 62 custodial death cases were subsequently identified, all of which documented excited/agitated delirium as a cause of death and/or presented with characteristics associated with excited delirium (eg, endogenous mental disease, drug intoxication, violent behavior, paranoia, and/or the use of physical restraints). The autopsy report, police report, investigative report, and medical information were subsequently reviewed for each case. Study variables include decedent demographics (ie, age, gender, race), physical and behavioral indicators, type of agency, presence and type of restraints, toxicology results, and cause and manner of death. Relevant data on the length of time an individual was in custody before death occurred were not consistently available and thus, not included in this analysis. Data were entered into and subsequently analyzed using SPSS statistical software.
RESULTS
Overall, the majority of study decedents were relatively young, minority males, who died in an undetermined manner in the custody of law enforcement ( Table 1 ). The mean age of the decedents was 37.69, with a range of 18 to 71 years. Ninety-four percent of study decedents were male and 63% were African-American. Women were markedly underrepresented, comprising only 6% of the total cases. Overall, 66% of the 62 deaths occurred in law enforcement custody. The use of restraints was documented in 36 cases, comprising 58% of the total cases. Approximately 55% of the total cases were deemed undetermined.
Agency Type
Men and African-Americans comprised the majority of decedents for each agency type. All who died in law enforcement and correctional custody were men. Approximately one-third of those who died in mental health custody were women. Two-thirds of those who died in the custody of law enforcement were African-American. The manner of death was not evenly distributed across custodial agencies. Of the 34 undetermined deaths, 29 (85%) occurred in law enforcement custody, compared with only 1(3%) in mental health facilities. Although more than half (53%) of all of the natural deaths occurred in mental health facilities, approximately one-fifth (21%) occurred in the custody of law enforcement. The cause of death in approximately two-thirds (68%) of the cases was drug intoxication and/or excited delirium. Of these 42 cases, 34 (81%) occurred in the custody of law enforcement. Likewise, of the 36 cases in which the use of restraints is documented, 29 (81%) occurred in law enforcement. Finally, 81% of the decedents with a positive drug toxicology died in the custody of law enforcement.
Decade
Results indicate that custodial death cases documenting excited/ agitated delirium as a cause of death and/or presenting with characteristics associated with excited delirium are not evenly distributed across the decades: 48 of the 62 cases (77%) occurred between 1980 and 2005 (Table 2) . Similarly, the type of custodial agency in which the majority of deaths occurred was not evenly distributed across time. Mental health agencies experienced all (100%) of the custodial deaths in the 1970s. Death in correctional agencies comprised half of the deaths in the 1950s and two-thirds of deaths in the 1960s. Deaths in law enforcement agencies are predominate in the 1940s, 1980s, 1990s, and 2000s, comprising 75%, 78%, 73%, and 80% of the decade totals, respectively. The 36 cases documenting restraint were clearly not evenly distributed across the decades. No cases in the 1940s or 1950s involved restraints, whereas in the 1990s and 2000s, 93% and 87% of the cases involved restraints, respectively. During the earlier decades (ie, 1940s through 1970s), the majority of deaths in custody were classified as natural. All of these early cases (n ϭ 14) included characteristics of EDS, exemplified by violent and erratic behavior in association with traumatic brain injury, cardiovascular disease, or pulmonary insult. Toxicology results were available for only half of the early cases. Of the 7 cases on which a toxicology screen was conducted, only 2 were positive, both for antipsychotics (ie, thorazine and mesoridazine). Classified as undetermined (in the mid-1980's it became the philosophy of the state of Maryland Office of the Chief Medical Examiner to generally classify drug intoxication and excited delirium deaths as undetermined, thus explaining the prevalence of this manner of death), drug intoxication deaths emerged in the 1980s, the peak decade for this phenomenon, during which 68% of the deaths were due to drug intoxication. Of these cases, 71.0% were due to cocaine intoxication.
Drug deaths constituted approximately one-quarter of the total cases in both of the subsequent decades. Violent behavior, incoherent speech, paranoia, and/or hallucinations were documented in 76% of the drug intoxication deaths. Cases identifying acute excited/agitated delirium as the cause of death predominated in the 1990s and 2000s. Virtually all of these cases included violent and/or erratic behavior, the use of multiple restraints, and/or a component of drug intoxication. Approximately three-fourths of these cases presented with a positive toxicology screen; of these, 77% were positive for cocaine and 23% were positive for phencyclidine.
EDS: Chronic and Acute
Cases clearly delineating chronic EDS as a cause of death were not identified. Twenty cases, presenting with characteristics associated with excited delirium (eg, endogenous mental disease, violent behavior, paranoia, and/or the use of physical restraints) were identified. In addition, 42 cases clearly documenting acute EDS were identified, all of which were classified as either a drug intoxication and/or an excited/agitated delirium death.
When aggregated by cause of death, patterns appear (Table  3) . Overall, drug intoxication was the cause of death in 21 cases, 81% of which were classified as undetermined. Similarly, 21 excited delirium deaths were identified, 67% of which were deemed undetermined. Of the remaining 20 cases, attributable to "other" causes, which generally involved cardiovascular and/or pulmonary insult, only 15% were classified as undetermined. Regarding agency type, 86% of drug intoxication deaths and 76% of excited delirium deaths occurred in law enforcement custody, compared with 35% of the "other" group. Restraints were used in the large majority (86%) of excited delirium deaths, more than half (52%) of the drug intoxication deaths, and approximately one-third (35%) of the "other" deaths. Toxicology screens were positive in 19 of the drug intoxication cases, 84% (n ϭ 16) of which involved cocaine. Of the 15 positive toxicology screens for the excited delirium cases, 66% (n ϭ 10) involved cocaine. Six of the cases classified as resulting from "other" causes had positive toxicology screens, only 16% (n ϭ 1) of which was positive for cocaine.
DISCUSSION
In contrast to research by DiMaio and DiMaio, 1 chronic forms of excited delirium were not clearly identified. This divergent finding may be an artifact of case documentation, case inclusion criteria and/or medico-legal protocol, specific to Maryland. Cases occurring in psychiatric/mental health facilities were more than likely signed out by facility doctors and, as such, were not autopsied by medical examiners. Examination of state death certificates may be a methodologically sounder means by which the incidence of chronic EDS deaths, especially those occurring in mental health agencies, may be identified. It is certainly plausible that some of the custody death cases, especially those occurring during short-term custody in which the decedent acted violently, may have occurred during the final stages of chronic EDS. For example, the 1969 death in a local jail, of a 27-year-old African-American male, was opined as a natural death due to focal interstitial fibrosis and arteriolar sclerosis of the myocardium. However, documentation indicates that the decedent was extremely violent and paranoid, requiring restraint by 5 guards. Toxicology results were negative for drugs and alcohol. Given that there was no medical history available, it can not be entirely discounted that the individual may have had a psychiatric illness which manifested as EDS, either chronic or acute. Given the dearth of accompanying medical history required to document a chronic condition, the incidence of chronic EDS for noninstitutionalized psychiatric patients (especially poor and minority populations), could not be captured.
Consistent with extant literature, 1 results indicate that acute EDS is a relatively recent phenomenon, first identified during the 1980s, and driven in large part by the increased abuse of stimulants. Cases clearly documenting acute EDS emerged and predominated in the 1980s and remained predominate for subsequent decades. Of consequence is the fact that no "new," previously unidentified, variables emerged. The cases generally included violent and/or erratic behavior, paranoia, the use of restraints, and a component of drug intoxication (mainly cocaine), all factors which are welldocumented in the literature. 1,2,6 -9 Study results also buttress existing research that indicates that cocaine 1,10 -12 and phencyclidine 1, 5 are associated with acute EDS. Interestingly, no cases involving methamphetamine intoxication were identified, reflecting the fact that its use is relatively rare in the Eastern United States. 13, 14 If the abuse of the drug becomes established regionally, we may see a concomitant emergence of methamphetamine-related deaths in custody.
Lastly, it should be noted that many of the earlier cases (ie, 1980s and early 1990s), opined as drug intoxication deaths, may currently be regarded as EDS deaths (a discussion of the relevant information necessary for determining that a death is directly due to cocaine is beyond the scope of this article. See Stephens et al. 15 , for a comprehensive examination of this issue). Study cases, generally occurring in the custody of law enforcement, are not cases of nonagitated, nonpsychotic sudden cocaine-related deaths. Rather, results indicate that the majority of these drug intoxication deaths include elements of agitation, psychosis, and violent behavior. In many cases, the decedents' behavior was so unruly that the police were summoned and so uncontrollable that physical restraint was employed. Study results document violent and/or erratic behavior in 90% (n ϭ 19) of the EDS cases and in 67% (n ϭ 14) of the drug intoxication deaths. Restraints, used in 86% (n ϭ 18) of EDS cases, were identified in nearly 52% (n ϭ 11) of the drug intoxication cases. This discovery highlights the dynamic nature of medicolegal argot and the attendant utility of standardization. Further understanding of the factors associated with EDS will likely manifest in an increased uniformity of opinion as to cause and manner of death, thus allowing for a more precise examination of the incidence of EDS. 
